Different species of fruit flies share habitats but are believed to mate with each other only rarely. In this issue, Fan et al. show that interspecies mating is inhibited by the taste receptor Gr32a (Gustatory receptor 32a) and a neural circuit in which it functions.
Individuals of a species breed productively with each other, but not with other species. Much is known about pheromones and other sensory cues that promote mating within species. Little is known about mechanisms that prevent mating between species. For example, sex between fruit flies of the species Drosophila melanogaster has been studied intensively by generations of prurient investigators (Greenspan and Ferveur, 2000) . However, D. melanogaster encounters many other fruit fly species in its natural habitat. How does it recognize that another fly is of another species and that attempts to mate with it would be futile? In this issue of Cell, Nirao Shah and colleagues (Fan et al., 2013) (Figure 1) .
What is the cellular and molecular basis of the recognition? In mice, species recognition seems to operate through a large number of chemoreceptors, each housed in a different set of neurons (Isogai et al., 2011; Papes et al., 2010) . Intriguingly, flies seem to use a single set of neurons to detect females of widely divergent Drosophila species. These neurons coexpress two receptors of the Gr family, Gr32a and Gr33a. Both of these receptors are required to detect bitter compounds, and they are also required to suppress conspecific male-male courtship (Miyamoto and Amrein, 2008; Moon et al., 2009 The current study adds a new dimension to our understanding of mate recognition. Differences in CH profiles among species have long been suggested to play a key role in mate discrimination (Ferveur, 2005) , and a previous study showed that one CH, 7,11-heptacosadiene (7,11HD), allows D. melanogaster males to positively identify conspecific females (Billeter et al., 2009 ). Fan et al. have now uncovered a complementary mechanism that allows males to negatively identify heterospecific females. This wide-ranging study reveals the receptor, sensory neurons, and neural circuit underlying this mechanism.
These remarkable findings raise fascinating questions about species discrimination in insects. First, how does this mechanism operate in males of other Drosophila species? One would expect males of other species to respond to CHs such as 7T, 9T, and 11P differently from D. melanogaster. Given that Gr32a is more conserved among Drosophila species than most Grs, one might ask whether Gr32a is the CH-binding protein or whether it is an obligate coreceptor for another receptor that is evolving more rapidly. Second, has the signal reception machinery coevolved with the corresponding signal generation machinery as Drosophila species have diverged? In one possible scenario, as the CH profiles of each species diverge, Gr32a and its associated signal reception machinery in the D. melanogaster male may evolve to avoid detecting the CHs of conspecific females, whereas the signal generation machinery that synthesizes CHs in the D. melanogaster female may diverge from other species such that her CH profile is compatible with conspecific males. One candidate component of the signal generator is the hydrocarbon desaturase, DesatF, whose evolution has been correlated with changes in CH profiles across Drosophila species (Shirangi et al., 2009 This study provides a major advance in understanding of reproductive isolation. Interspecies breeding can be prevented by pre-and postfertilization mechanisms in a wide variety of animals. Anatomical, physiological, or geographical factors can impose barriers to reproduction, and Fan et al. now provide a molecular and cellular basis for an intriguing behavioral mechanism. It will be interesting to see whether this work will lead eventually to a molecularly defined systematics of mating compatibility. 
